Item DR1: Additional information on samples.
Item DR1. Additional information on samples.
Sample name, location information, and representative optical images. The seven Libyan Desert Glass (LDG) samples analyzed in this study were collected in Egypt by Christian Koeberl, and are labeled as follows:
Sample name:
(1) LDG-2018-1 (Lok.1) (2) LDG-2018-2 (3) LDG-2018-3 (4) LDG-2018-4 (5) LDG-2018-5 (6) LDG-2018-6 (7) LDG-2018-ZE-1
The camp was located on the eastern flank of a large sand dune, which is continually changing position. The coordinates of the camp are approximately N25° 28.23' and E25°32.28'. All of the samples were found within a few hundred meters of the camp. The samples were collected from lag deposits between dunes. showing zircon data for the semidetached rim only (data from the neoblastic core were excluded). The rim is comprised of at least 15 orientation clusters, whereas the core is comprised of 3. While a few of the rim clusters are in similar orientations to the core, most are tightly clustered and do not overlap with the core orientations (note color variation). 
Item DR2. Additional information on methods.
Scanning electron microscopy (SEM) analysis was done using a Tescan MIRA3 field emission gun (FEG) SEM in the Microscopy and Microanalysis Facility in the John de Laeter Centre at Curtin University. The FEG-SEM was used for BSE, energy dispersive spectroscopy (EDS), and electron backscatter diffraction (EBSD). EBSD maps were made by indexing electron backscatter diffraction patterns on areas of interest. Maps were collected using step sizes of 50 to 100 nm. EBSD analyses were collected with a 20 kV accelerating voltage, 70° sample tilt, 20.5 mm working distance, and 18 nA beam intensity. Electron backscatter patterns were collected with a Nordlys Nano high-resolution detector and Oxford Instruments Aztec system using routine data acquisition and noise reduction settings (Table DR1 ; see examples of recent method descriptions and applications to granular zircon in Cavosie et al., 2018a,b) . EBSD maps and pole figures were processed using the Tango and Mambo modules in the Oxford Instruments/HKL Channel 5 software package version 5.12; misorientation plots were made using version 5.11. Full EBSD analysis conditions are listed in Table DR1 . Each EBSD map included match units for zircon (zircon5260, Mincryst database card 5260, 1 atm; Hazen and Finger, 1979, reidite (Reidite6032, 0.69 GPa; Farnan et al., 2003) , and baddeleyite (monoclinic ZrO 2 ; Bondars et al., 1995) .
The EBSD map shown in Figure 2B is an inverse pole figure map, which is color-coded to show orientation as a function of crystallography (Miller index). Pole figures for relevant planes in zircon (e.g., (001) and {110}) were plotted as lower hemisphere equal area plots with the same x-y-z reference frame as the EBSD maps (Figs. 2C) .
The Mambo software module calculates misorientation axes based on neighbor pairs, and misorientation axis orientations were calculated for misorientation angles from 75° to 95°, those that correspond to the characteristic 90°/<110> misorientation associated with reidite. Misorientation axes were plotted as lower hemisphere, equal area plots in the x-y-z reference frame of the EBSD maps (Fig. 2D) . 
